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[57] ABSTRACT

A hydraulic fluid circuit of a hydraulic shovel including
a first directional control valve group connected to a
first hydraulic pump and including a first directional
control valve and a second directional control valve
respectively connected to a first hydraulic cylinder and
a second hydraulic cylinder. A second directional con-

trol valve group, connected to a second hydraulic

pump, includes a third directional control valve having
a first working port connected to one cylinder chamber

_J#pan """""""""""""" >6-1018301U] of the first hydraulic cylinder and a second working
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| 3 80‘0 669 ' 4/1974 DlSﬂEf ................................... 91/530 Valve is in 9 Second position, 110 Switch the third direc-
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4,142,445 3/1979 Lohbauer ........creeericnnnennensen 91/6 . : | :
4,207,740 6/1980 RiD2 vvovvvorseroseosoesssoseoereos 917530  hydraulic fluid from the second hydraulic pump to the
4,367,624 1/1983 Ogata et al. wovvrroooorrsror 91/6  second hydraulic cylinder through the second working

o | | port.
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'HYDRAULIC FLUID CIRCUIT OF HYDRAULIC
~ SHOVEL
BACKGROUND OF THE INVENTION

This invention relates to a hydraulic fluid circuit of a
hydrauhc shovel.
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- of the same construction. Moreover, an increase in the
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As shown in FIG. 1, é prior art loadmg shovel in-

-- cludes a lower travel member 1, a swing 2, a boom 3, an
arm 4, a bucket 5, a hydraulic boom cylinder 6, a hy-

- draulic arm cylinder 7, and a hydraulic bucket cylinder
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8, for driving the front loading portion including the

~ boom 3, arm 4, and bucket 5.
+ Asshown in FIG. 2, a prior art hydraullc fluid circuit
for the loading shovel includes hydraulic pumps 9, 10

- and directional control valve groups generally desig-

nated by the reference numerals 11, 12 respectively
connected to the hydraulic pumps 9, 10. The directional
-.control valve groups 11, 12 are of the four valve type of
- the same construction, with one valve group 11 com-
prising a boom control valve 13, a left travel control
‘valve 3§, an arm control valve 15, and a swing control

~valve 36, and the other group 12 comprising a boom

control valve 14, a right travel control valve 37, a
‘bucket control valve 16 and a reserve control valve 38.
. The hydraulic circuit further includes a pilot pump, a

~relief valve 18, a control pilot valve 19 for the boom

- control valves 13, 14 a control pilot valve 20 for the arm
- control valve 15, and a control pilot valve 21 for the
bucket control valve 16. Left and right travel control
valves 3§, 37, forming a control circuit, are connected
to the hydraullc fluid circuit n a known manner not
- shown in FIG. 2.
| In the hydraulic fluid circuit shown in FIG. 2, the
hydraulic cylinders 6-8 are shortened when the pilot
~ valves 19-21 are each brought to position A, and
- lengthened when they are each brought to position B.
~ When the pilot valve 19 is actuated to operate the

~ boom cylinder 6, the boom cylinder 6 receives a supply
. of hydrauhic fluid from the hydraulic pumps 9, 10 via

~the two control valves 13, 14, so that the boom cylinder

-~ 6 operates at high speed. However, when the pilot valve
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size of the control valve group 11 raises the problem of
securing necessary space for this purpose.

- SUMMARY OF THE INVENTION

Accordingly, an object of the present invention re-
sides in providing a hydraulic fluid circuit of a hydrau-
lic shovel capable of increasing the speed at which the
two hydraulic cylinders in the front of the hydraulic
shovel are operated, while making effective use of the
hydraulic pumps, reducing production cost and avoid-
ing the problem of increasing the installation space.

In accordance with advantageous features of the
present invention, a hydraulic fluid circuit for a hydrau-
lic shovel is provided which includes a first hydraulic
pump and a second hydraulic pump respectively con-
nected to a first directional control valve group and a
second directional control valve group, a first hydraulic
cylinder and a second hydraulic cylinder respectively
connected to first and second directional control valves
of the first directional control valve group, a first work-
ing port of a third directional control valve of the sec-
ond directional control valve group is connected to one
cylinder chamber of the first hydraulic cylinder and a
second working port of the third directional control
valve is connected to one cylinder chamber of the sec-

- ond hydraulic cylinder.

* BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 1s a side view of a loading shovel;
FIG. 2 1s a circuit diagram of a prior art hydraulic

- fluid circuit for a loading shovel; and
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20 1s actuated to operate the arm cylinder 7, it is only & : :
- ing pilot ports 23, 24 and working ports 25, 26 respec-

~from the hydraulic pump 9 that the hydraulic fluid is
~ supplied to the arm cylinder 7 via the single directional

control valve 15. Thus, the arm cylmder 7 operates at
low speed, and the hydraulic pump 10 is not utilized to
- actuate the arm cylinder 7. Likewise, when the bucket
- cylinder 8 is operated, hydraulic fluid only from the

- hydraulic pump 10 is supplied to the bucket cylinder 7

via the single directional control valve 16, so that the
bucket cylinder 8 operates at low speed and the hydrau-
hic pump 9 i1s not utilized to actuate the bucket cylinder
8. Thus, on might consider that if the arm cylinder 7 and
the bucket cylinder 8 are operated by additionally pro-

- viding a bucket control valve and an arm control valve

- -to the directional control valve groups 11, 12, respec-
~tively, pressure fluid could be supplied from the hydrau-
 lic pumps 9, 10 to the arm cylmder 7 and bucket cylin-
der 8. However, when this is the case, even if the re-
- serve control valve 38 of the directional control valve
group 12 is utilized as an additional arm control valve,
1t would be necessary to provide an additional bucket
control valve to the directional control valve group 11.
- This would create the need to manufacture a new five
valve type directional control valve group, resulting in
an increase in production cost and ending the advantage
- of using the two directional control valve groups 11, 12
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FIG. 3 1s a circuit diagram of a hydraulic fluid circuit
for a loading shovel constructed in accordance with the

present invention.

| DETAILED DESCRIPTION
As shown 1n FIG. 3, a hydraulic fluid circuit of a

loading shovel of the present invention includes a direc-

tional control valve generally designated by the refer-
ence numeral 22 of a first directional control valve
group 11, with the directional control valve 22 includ-

tively connected by lines 27, 28 to bottom side cham-
bers of the arm cylinder 7 and the bucket cylinder 8.
Check valves 29, 30 are respectively mounted in the
lines 27, 28, with a pilot line 31 connecting an output
port 32 of the pilot valve 20 to the pilot port 23. A
change-over valve 33 is normally disposed in a position
n and changes to a position m when a pilot pressure is

produced at the outlet port 32. When the change-over

valve 33 1s 1n the position n, an output port 34 of the
pilot valve 21 communicates with the pilot port 24, and
when the change-over valve 33 is in the position m, the

- pilot port 24 communicates with a tank. The arm con-

trol valve and bucket control valve 16 are arranged in

the second directional control valve group 12.
In the above described hydraulic fluid circuit, when
the pilot valve 20 is brought to position A, the arm

control valve 15 alone i1s actuated and the hydraulic
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fluid is supplied from the hydraulic pump 10 to a rod
side chamber of the arm cylinder 7, to shorten the arm
cylinder 7. When the pilot valve 20 is brought to posi-
tion B, both the arm control valve 15 and the directional
control valve 22 are actuated, so that the hydraulic fluid
is supplied from the hydraulic pumps 9, 10 to a bottom
side chamber of the arm cylinder 7 to lengthen the arm



3 4
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~ only the bottom side chamber of the bucket cylinder 8 = [ ot cylinder chamber of said second
~ receives hydraulic fluid from the hydraulic pump 10,50 podraufic cylinder, and
SERERRRRNNES ;gzidthe bucket cylinder 8. 15 lengthened: at normal 2?0: ~a first pilot line means for introducing a first pilot =~
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EEREREE R ;th;e: invention has been described in connection witha = osition in which hydraulic fluid from said first =~
jiifiiifiiff.ffmleoading.Shovel l;t:lSﬂPPﬁff:e?ﬂts'thai'éthie:h)fdmuéhﬁiéiéiQ???E:a“i] i s Siolied fo sdid ome aofindar: b
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cylinder and for introducing the second pilot pres-
sure to a second pilot port for switching said third
directional control valve to a second position in
which working fluid from said second hydraulic
pump is supplied to said second working port, and
a change-over valve means mounted in a line of said
second pilot Iine means, said first pilot line means
including a pilot line actuating said change-over
valve means such that, when said first pilot pres-
sure 1S not generated, said change-over valve
means introduces said second pilot pressure to the

ever, the bottom side chambers of the hydraulic cylin-
ders 7, 8 each have a pressure receiving area about
twice as large as that of the rod side chambers thereof, 40
and a higher speed is required for lengthening the hy-
draulic cylinders 7 and 8 than for shortening them.
Thus, it 1s effective to supply the hydraulic fluid from
the hydraulic pumps 9, 10 to the hydraulic cylinders 7
and 8 when they are lengthened, as is the case with the 45
embodiment described hereinabove. Moreover, the
speed at which lengthening of the arm cylinder 7 is
obtained 1s increased when the pilot valves 20, 21 are

simultaneously brought to position B. However, the
speed at which the bucket cylinder 8 is lengthened may
be increased in place of the speed at which the arm
cylinder 7 is lengthened.

From the foregoing description, it will be appreciated
that the invention enables the speed at which two hy-
draulic cylinders are lengthened to be increased by
merely adding another directional control valve to the
directional control valves used heretofore, so that the
efficiently with which excavation is carried out can be
improved and the hydraulic pumps can be more effec-
tively used. Since only one directional control valve is
added, no appreciable increase in cost is involved, and
since no increase in the size of the directional control
valve groups is involved, no problem is raised as to the
space for installing the hydraulic circuit. Moreover, the

second pilot port of said third directional control
valve by communicating said line of said second
pilot line means with said third directional control
valve, and, when said first pilot pressure is gener-
ated, said pilot line means is operable to actuate
sald change-over valve means to a position block-
ing said line of said second pilot line means and
communicating said second pilot port to a tank.
2. A hydraulic fluid circuit as claimed in claim 1,
wherein said first hydraulic cylinder i1s an arm cylinder
and said second hydraulic cylinder is a bucket cylinder.
3. A hydraulic flmd circuit as claimed in claim 1,
wherein said first and second working ports are respec-
tively connected to bottom side chambers of said first

and second hydraulic cylinders.
. * X * X
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